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b. Lastly, since, according to the preceding, 1 volume of nitric oxide gas con- 
tains j vol. nitrogen + j vol. oxygen, it follows that by adding half the specific 
sravity of nitrogen gas to half the epecific gravity of oxygen gas, we shall obiain 
he specific gravity of nitric oxide ges; 











Chemical Formula.—The composition of bodies is explained sometimes by 
schemes, sometimes by formule. The former explain themselves. To facilitate 
the understanding of the latter—for which purpose, when they are rather long, 
mere inspection is not sufficient—the following means may be used: 

1. Convert the formula into a scheme, (a) by placing opposite to each other, in 
the moet convenient manner possible, the substances contained in the first part of 
the formula, with their proper numbers of atoms, the combined substances being 
connected by dotted lines; and ($) denoting the newly formed compounds accord- 
ing to the second side of the formula, by full connecting lines. 

As an example, take the conversion of chlorate of potash by oil of vitriol into 
bisulphate and perchlorate of potash and chiloric oxide gas: 


3(KO, Cl0*) + 480° = 2(KO, 2S0*) + KO, ee + 2C10*. 









280" oo00c1 
° (3) ggager 
: ooococi | KO 0 “ooo0c: 


‘This method is the most circumstantial, but at the same time the clearest. 

2. a, Add together the several constituents of each half of the formula, and 
see whether the two sums are equal : 
oc 
18 3 
12 





First half: ....... 3(KO,CIO°) .. 
480°. 





wale ia 


Second half: .... 2(KO, 280°) 
KO, cio 
2C10° . 








3 30 3 4 


4. Or, add together the elements of the first half of the formula, and from the 
sam thus obtained, deduct the elements of the products of decomposition, one by 
one: 


koas 
3(KO,CIO%) + 4802 = 3 30 3 4 
—2(KO, 280") 24 4 







—KO,Ci0’. 
= 2C10‘... 























8 INORGANIC CHEMISTRY. 
the of the! the water in the h; 
hydrate ‘base, i eat 


malachite is 2Cu0,CO"+HO= Cn ceO HO. a -: 
‘acid salts exhibit acid re-netion ; many, however, are neutral 
or even hayg an alkaline reaction, if the base be strong and the acid very 
woak, as in the case of KO, 2C0%,and NaO,2B0*% Most basic 
are insoluble, and thorofore exhibit no icular reaction. = 

In designating salts according to their stoichiometrical com tho 
names may be formed either according to the number of atoms 
‘with oue atom of base, or according to the number of atoms of base united 
with one atom of acid ; henco we have the following nomenclatare :-— 

1 atom of acid to 1 atom of base :—Simple or Mon-acid Salts, ¢. 
aes sulphate of potassa = K 0,50", simple carbonate of soda = Ni 
co, ote ae of alumina = APO*,SO*, simple phosphate 
soda = NaO, PO’, $ 

2 atoms of acid to 1 atom of base: Bi-acid Salts, e. g. bichromate of 
potasea = KO, 2Cr0". 

8 atoms of acid to 1 atom of basco: T'er-acid Salis, ¢. g. toriodate of 
potaesa = KO, 310°, torsulphate of alumina = APO*, 380%, 

A atoms of acid to 1 atom of base: Quadracid Salts: ¢. g. quadro- 
titanate of potasta = KO, 4Ti0*. 

3 atoms of acid to 2 utoma of base : Seayui-acid Salts, ¢ g. beaqui- 
carbonate of soda = 2Na0, 3CO", which, however, since it cannot be 
obtained anhydrous, may be regarded as a double salt, viz, 2NaO, 
200" + HO, CO. > 

1 atom of neid to 2 atoms of base :1): Di-acid or Bibagie 
Salts, ¢. g. dichromate of oxide of lew PbO, CrO*, disulphate of 

of iron = 2Fc'O", SO, diphosphate of soda (ordinary phos 
phate of coe = 2Na0,cPO? (neglecting the atom of basic water 
in it). 7 

atom of acid to Satoms of base (= 4:1): Trie-acii 
Salts, ¢. g. trinitrate of oxide of lead = 3PbO,NO, trisulphate of 
ee of mereury = 3Hg0,SO", triphosphate of eoda = 3Na0, 
PO 

Tatom of acid to 6 atoms of base (= 4:1): }-acid or Sexbasic 
Salts, ¢. g. 6PbO, N O*. 

2 atoms of acid to 3 atoms of base 7 
Salts, ¢. g. 8Hg*0, 2N 0°, 3AP0%, 2¢ ellite) 

A few other proportions of the number of atoms of acid and base are 
likowise occasionally met with. 

_ Generally speaking, simple salts are likewise normal: euch, in fact, 
is always the case when a mon-acid base is associated with a monobasic 
acid, ¢ g. KO, NO*, or a tor-acid base with a terbasio acid, ¢. g. ARO’, 
ePO*, But whon a mon-acid base is combined atom for atom with a 
bibasic or terbasic acid, ¢. g. NaO,¢PO*, an acid ealt is produced, be- 
cause the acid requires two or three times that quantity of base; and one 
Atom of a monobasic acid with 1 atom of a bi-acid or ter-acid base produces 
4% basic salt, because the single atom of that base requires 2 or 3 atoms of 
acid in order to produce a normal ealt, 

Plworine-salts, Combinations of one Auorine-compound with 


The | following are uns of this kind; KF, HF,—KF, BF) — 
iierinin nities oreneiotke a 

d in compoun of the in 

-oxygen-salts : if, therefore, the fluorine contai Tathenube replecad ig 
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}, not onl; 
ids, but likowi 
thou; 
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acoordin, 
we cither introduce an ambiguit 
dove, that the expression “salt 


about equal to 
HCl If the fo 


*In 
aust, 


‘or action of on 8 
FeO, 80* FeO and KO, 80%; 
and KO KCL [W.], 
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Water of Hydration and Orystallisation. 

Grakain,” PAL Aap J. 0,927; alo P. 323; alo Jp. Cham 
spe eh say Phar 2 OT Bloments, 168, 
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Q. Journ. lle , B80, 
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vs, 1, 284; 5,11; Sneed, Ann. Phil. 7, 2155 
also Soha. 17, 160.—W. Henry. Phil, 93, 29, and 2745 
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20, 166 —De Marty. Ann. Chim. 61, 271; also “Gilb, 28, 417; alsa, 
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12, and 15; J. Phys. 62, 473; also Gilb, 28, 413: Bruyn. 6, 
933.—Thood. do Saussure. Bidt, Crit. ; nlso Gilb, 47,163 —T 
Systéme de Chimie trad. par Bifantt sur la 5™ edition, 3, 61,—Gra- 
ham, Ann. Phil, 28, 69—Baumgartuer. Zeitschr, Phys, Math. 8, 9, 


Aqueous Solutions. 
‘Lnssac. Ann. Chim, 82, 171; also Gils, 42,117. Ann, Chim, Phys 
11, 296; also Schw, 27, 364; aloo VY. Tr. 4, 2, 296. 
eh, Berk, Akad. 1841, —Persoz, Ann, Chin Phye. 
also Ana, Pharm 33, 80.—Kopp, Ann. Pharm, 34, 260. 


Peroxide of Hydrogen. 

Thénard. Ann. Chim. Phys. 8, 806; 9, 51,94, 314, and 441; 10,114, and 
335; 11, 85, 208; 40, 60; arty ale in Sch. 24; S575 4805 
also ¥. 7'r. 3, 1, 60, 72, and 80; 3, 2, 373, and 378; pe Bedi 
40; also Gilb, 64, 1.—Compare also Thénurd, T'raité de Chimie, ed. 4, 
£, 2, 41, 


Basis of ate Hydrogene, Hydrogeniem, Wasseratof ; and in aa 


state ‘ydrogen gaz, Inflammable Air, Ges hi 
raed ald Wasserstof-gas. ¢ 
History, Water was long regarded as an elementary substance. 
Reaaeree tins e that by rey vated ditilaticn, i ooeld 
7 = asotaiee tenia that the earthy deposit 
irik ga distilling ‘vense! eiproeeaae from the glass itself, The im- 
le air which is evolved during the solution of certain metals in 
dilute acids had been Known for some time; and in 1781, Caveuilish 
and Watt first showed that in the combination of this with oxygen, 
which takes place when it is burnt, water is skied Ga 
Lavoisier decomposed water into its elements, Von Hamboldt and 
Lussac showed that one volume of 


oxygen gas combines with 
form water; whereas Lavoisier 














<xploded by the 














thers. the 
tL veluine of d 
wh the nam 








net in the inverse 
Mil 12 BAL.) 


<inan iren 











mg. 


re sextled 
ited with sulphu- 
ssure. then the tube 
ssa hy the eleetrie current. 
sort 1A0 gtuespheres, and is 
sand vet no recomihi- 














sod inte a spiral tena, and 
w coh hydrogen wis is Hew ing, 
“Lset the hiydrozen on fire, 





a it 
+ hae with aslicht detonation, 
= of 








he kindy H. Davy, 
dletonatin 
When a wire 
Ovid sbees 









Init after sev 


mmmersed i 





etki xcuned instacr ng 
exposed for the sane 
ren, ur carbouie xcid, 





































































in contact with water, 
100 parts of water at 1875° dissolve 3307 chloride of potassiam 
oe with 1-79 sulphate of potassa, together = 34°96 ;—29°42 nitre 
Is 4-00 sul; of potassn, together = 33:42 ;—88'14 nitrate of soda 
with 377 nitrate of together 3—87'75 nitrate of soda 
wing behave eS 
a of 
lized sulphate of soda or salphate of 


ito of magnesia, 
nitrate of baryta, nitrate of lead, or sulphate of zinc ( ee that in the 
last cave, crystals double of sulphate of zinc and potassa are produced after a 
time),—nitrate of lead with nitrate of baryta. Tho first-named ealt iz in 
wll cases the salt A, which dissolves in equal quantity whether the water 
is pore or already contains the ealt B. 

3, A given quantity of water dissolves moro of the salt A when that 
ealt is presented to it in conjunction with B than when it is alone, and at 
the same time also a larger quantity of the salt B. In this ease, m0 pre- 
cipitation takes place on ing B ‘to the saturated solution of A; on the 
contrary, this colution, after B has been added to it, takes up a frosh por- 
tion of A; similarly when A is addod to the eaturatod solution of B. Tn 

‘ to obtain a constant proportion, both salts must be added 
to the water in excess. 
then that there arc three kinds of eaturation to be dis- 


already saturated wi 
‘an excess of tho two ealts at once ; in all eases at 18°75 


o 4 © 
A Sabammonise 37°98 44°33 39°34 
B Nitre...... 37°68 30°56 S862 


7565 7489 79.46 


a bie a U G 
A Sal-nmmoniac «. 38°04 38°6 39°18 —Nitmte of potassa 29-45 S312 99°53 
B Nitrate of baryta 16°73 8'6 17°02 Common salt .. 38-25 36°S$ 3919 


Sa77 AT? 5620 6770 6965 7772 


A Nitrate of potases 29:45 35°79 29° 
B Nitrate of soda, 89-53 88°00 ‘Nitrate H 




















8 CARBON. 


strongest blast-furnace, thera yet remains 02 por cent. of hydrogen, and. 
0:5 per cont, of oxygen. 
Under certain circumstances, ay kind of carbon, free from pie 
piste Revie oo ke hich hat gave dang ec pa ap ings 
1. In aces, which have Sats ranght, 
hydrogen is Ses ane in long, thin, dark 
some and some ramified, and ex! King metals lustre when 
oxamined Pike microseope. (Gay-Lussac, Ann. Chem. Phys, 4, 67.) 
2 Gas-coke. When coals aro heated to redness in cast-iron gas-rotorts, a 
quantity of saver, us Ser aH hydrogen, ‘te deposited ae 
parts in the n ol ie retorts, forming a 
sata of an iron-grey colour; alzo on cracks in tho rotorts, 4 in the 
ae eto mass, Salen a concentric and radi a 
(Cs reparation of steol by Makintosh’s process, coal- 
enue iron bars contained in earthen vessels: if the 
eeeee the iron cannot take ap the whole of its 
© excoss of carbon ne ited in one of te three following 
en a. In motalli |, dense masses of conchoidal fracture, 
seareely to be scratched wit! 2s penknife, %. Asa fine powder, similar 
i hmp-ae, but heavior and of coarsor grain, These two kinds cover 
steel, and upon them it ited; ¢, Carbon, in black, metallic- 
shivi capill and hat brittle | threads, thousands of which are 
ited like of are not combustible in the fame of a 


candle, but perfectly so in the gs ea flame. (Colquhoun, Ann, Phil. 
28 As also Radin Arh. 9, 87; ee Arch. Gt 10; Braylay Ann. 

28, 192; also Br. Arch 23, 15.) When oil-gas over 
white-hot iron rae femeren ina Sherer tube, aie tr tr is converted 


into steel, and becor brittle ite, byte 2 2 
cent. of iron; 3 but at jonny same time there ae jited in the abe ai 
elastic, brittle kind of graphite, which burns slowly, but withoet residue. 


jiard de la oes - ifcial Diamond is charcoal, ita 
wise, with hee ' ba “A ana en 

t ie will ne jui-oxide of man; 
J Olde Mad. 5, 38 and 39, also p14, 525.) (Gunnal 7 isa 
Artificial Diamond, J. Chim, Med. 4, 382; also Poy. OS Ber 387; 15, 811.) 


Properties, The Diamond crystallizes in octohedrons and 
their modifications (fig. 2, a ay and others); it generall colourless 
and transparent, of éxtrome moss, peculiar lustre, very 
| tat ren isa Pete netan of slectxtsty. Native pict i Plumbago, 

Mixes in hexagonal Tala of specific pate 214 
ha a , aud 2-273 necording to Regnault: it is 
IY cresoy to bs took, leaving » mark when rabbed on re bodies, 
and is a very good conductor of electricity. Artificial ite possesses 
similar jos, Charcoal obtained A the ignition of organic sub- 
stances, as well as that Fear teeits pacity alba 13 of carl his 
is an amorphous substance, of apecific gra i 
often possessed of metallic lustre, on Gs 
ition, bard enough to wcrateh glass), and 
Carbon in’ all ‘its forms rin 














CARBON. 


a 423). 100 volumes of the gaseous mixture thus obtained contain 
ydrogen gas, 28°96 carbonic oxide, 14°63 carbonic acid, and 019 
3 therefore 2 atoms of carbonic oxide to 1 atom of 


56-21 


When a nantity of va~ 
bie peceer ae nen 
a smnall 


. Carbonic oxide is likewize formed when carbonic acid, either free 
or combined with an alkali, comes in contact with charcoal or iron at a 
red heat, and gives up to these substances its sccond atom of oxygen, 
which is less inti combined than the first. (Scheme 14.) 
distillation of many organic compounds. 
e mposition of oxalic or ic acid by oil of vitriol. 
. 5. In the decomposition of ferrocyanide of potassium by oil of 


vitriol, 


Aopen . 1. Tua gan-barrel fitted with a glass tube (App. 37), 
oxide of iron, zine, lead, or copper, is heated to redlaees with iguited char 
coal or ple ; or carbunate of potassa, soda, strontia, or lime, 
i Plumbago, or iron filings;—or carbonic acid gas 
repeal ver iron filings or peer ignited charcoal 
in a gun-barrel.—The carbonic acid nf mixed wi 
oe thus obtained is removed by agitation with mil lime or solution 


2. Oxalic acid, or an oxalate or formiate is heated with oil of vitriol, 
and the carbonic ncid removed as above.—Daberciner heats oxalic acid 
with oil of vitriol, and removes the carbonic acid 


jversally entertained, and has 
produced in the action 


meet with the erroncons assertion that the heat which may be obtained 
of charcoal is increased ‘Those who make 


. of heat evolved is the same, 
from the combination of carbon and 





air as Soon as 

ie substances, iy" 

em to enter into combustion ; 
ntancously in the air. 
liant and ae with 


acid: 4 g. in ‘utrefaction, ana 
ion. In the combustion of diamond and pure ite, the 
remains unaltered, the oxygen consumed being replaced 

an of carbonic acid gas. ascend citar a 
inution of the volume of gas, in proportion to the hydrogen which it 
© ins; bat when tho proper deduction is made for the water produced, 
the quantity of carbonic acid generated is found to be not less than that 
by the combustion of diamond. According to Von Wredo’s 
»), the volume of carbonic acid ees 

lrgtearareot geen =) = 
consumed ; but under pressure of half an atmosphere, the 
the two gases must be exactly equal. 

2. When carbonaceous bodies are it in contact, either at ordinary 


erie clit recy) Madkieride of 
In the combustion of carbonic oxide. Two volumes of carbonic 


ift. 


iz 


aera ually, the oxhi 
bat if previously ocredgeae 

Carbonic oxide gad is inflamed even by the heat of a red-hot coal, or 
vy¥:) ‘The carbonic oxide must amount to at least 4, 
ag of tho whole, to enable the mixture to take 
oe ipa A ‘mista of earbonie oxide and at continues 
en a heated spiral of platinnm wire. (H. 5 
i Mev aulied mitten wastouie wide ea 


S322 
HA 
Zz 
2 








ear 
in the same manner as 


sali vessel ips pes 
rided into t nal parts by ition. If the 
vot i peer eh 


liquid pooh nH is suffered to im aT 
form by opening the vossel, a dram of solid carbonic remains 
fics aid the appearance of magnesia alba. (Mitchell.) 
in the gascous state. Cold dilate Gd ed Se acid is 
chalk contained in in a gue (App. 41), The 
acid jes with the lit 


pieces of ne on a plate 
hy a wire in the lowor part of a ee ees 

been romoved—immerses this bottle in a vessel filled with dilute 

acid—and fits the Bae ereciak of tho bottle with “red 


deli u 
ce Zig erp fl 


fresh gas. The, 
pred cong: 


Solid carbonic acid presents the a] pa 
senna mass resembling snow, and ible cane that sul 

it thermometer immersed in it sinks to —87° eee Fri F); if te 

column of aleohol were immersed in the mass, the temperature indi- 
tated would be 93° (—135-4° FP). When exposed to the air, the ucid 
disappears in a fow minutes, avd often leaves behind it a stall fre! 
of water condensed from tho air by the cold, Tonchod with tho finger 
elinetoueaiee, Tine it glides quickly forward, as if sup- 

yesh. The freezing at of erboni aid i tated 
we aiargaed] Piece of solid 
suse ‘the circulation at the 


tion takes bes 
fonce it appears that 
ert to those of ge attended, kamen with Jess 
ma ial iat tented el Moar aad a 
mic ncid is ti it lourless, a: aro! 

tauch smallor than Thatel wets (H. Davy & Tasey.) pets 
to a iesen (Br. Arch. 36, 190), it i g extremely mobile, and refracts 
Sap tereohe Its a as gravity at —20° is 0:90; 

=f eee vo Lighid carbonip sod by heat, see Z, 225 
ee ce ‘ie see I, 225 ; vapor- 
id cold produced 1, 259, 271, 273, 











96 BORON. 
with pure water, it yields boron. (R. D. Thomson, Phil. Mag. J. 10, 


419, 
Py Gascous fluoride of boron is passed—first through a tube filled with 
crystallized boracic acid—then th another i i 
lead, to free it from fluoride of silicium and sulphurous aci 


latter, however, a portion of siliciam may be reduced). 
plied till the potassium melts, and the mass is worked about with 
wire till a uniform mixture is obtained ; it ix 


in water containin; 
sins (0b preter 
was latter com 


fink 


boron 
ignited borax with 11°4 of lamp- 
it te eka for two hours,—then 


ing the 
chloric acid—did not prove successful, 
author's. 


ite heat ; does not conduct electricity. Tastel 
ous, (Gay-Lusme & Thénard.) 











ds similar’, 
‘claroonl to'n dong cis then beated to 
with constant sti ge ttre ieee retirone 
the retort ns quickly as le. (Graham.)—y. Nicolas uses eq) 
i, ofc aga oi et aitsel 2 Schoole dissolves the bone-ash 


itates tho time by 
ite of 


mixes it while still hot with ncctate of lead, 
may also be aked, provided it is free from arseninte. 

‘Two parts of bone-binck mixed with one part of fine id, and 
taised to a strong whito beat in an earthenware tube, yield carbonic oxide 
and a small qaantity of phosphorus. (Wdbler, Pog. 17, 178.) The 
affinity of silicic aah a lime assists the decomposing action of the char- 
coal on the phosphoric acid combined with the time. 

The pl joras which passes over is freed from adhering charcoal and 
red ic oxide by pressing it between chamois-leather under warm 
water; or by distillation in a glass retort the neck of which dips under 


water. It is then melted in glass tubes and formed into sticks.* 

Tho horus of commerce frequently containe arsenic, as was first 
observed by Hertz & Biirwald. (Berl, Jakrb, 32, 2,113.) For, if the oil 
of vitriol used in its iespseation has been formed by the combustion of 
arsenicul sulphur, it will contain arsenions acid; and when bone-ash is 
decomposed by it, the arsenions acid will mix with the phosphoric acid; 


permgoentty, when the mass is heated with charcoal, tho arsenic will be 
reduced to the metallic state and will pass over with tho phosphorus. Tn 
one ee of phosphorus, Wittstock found 0:76 per cent. of arsenic, 
(Berl. Jahrb. 32, 2, 125; abstr. Pogg. 31, 126.) Phosphorus of thia 
peetpsica has the same tenacity and the same colonras pure phosphorus; 
but the surface, whon freed from the white crust, is ohn ecidky sulloee 
colour, while the inner portion exhibits the pale yellow tint of pure phos- 
phorus. It cannot be peried by distillation, for the arsenic passes over 
with it, Itis, like the piel gexeespara cere bisulphide of carbon, but 

lution soon itsa red sediment, consisting of bisulphide of carbon 
and phosphoric oxide, To water nader which it is kept for some time, it 
imparts arvenious acid. (Wittstock.) If it bo digested for half an hoar 


whieh the last-mentioned of the be 
Phobia tone eee 
in which the horus is melted, and 
end half 
‘The pl 


dive cay 


method from 15 « 





water and finely divided phosphorus. At all tle sg Ratont in 

Hehe my when constantly kept under water in the (on): 
A Phosphorus, This modification of 

Beit taxon already noticed on page 105, the author there speaki 
i it as phosphorio oxide. It is produced when phosphorus ix xed 
to light, either under water or alcohol, or in vacuo (evon the Torricellian 
vacuum), or in hydrogen, nitrogen, carbonic acid, carburettod hydrogen, 
or, in bee any gas not containing oxygen. "For this ‘reason it was 
by Baresins, not as phosphoric oxide, but as phosphorus in a 
liar all condition ; vnilo those who consider it as an oxide 
attribute its formation, under the circamatances just mentioued, to the 
presence of moisture not lp removed from it bens its 
introduction into the several The subject has lately been more 
particularly investigated Schrbiter (N. Ann. Chim. ie 24, 4065; 
abstr. Ann. Panes 68, 247, , who has shown, in a variety of ways, that 
the red solstance in question is nelaoe but pure bres LS a 


liar etate of pc aa Perfectly pure Spt 
sonphtaly as le, was placed "ins gaa a glass ie here a habe pe 
Sha reileialas ry’ eathonte acid gus passed over its the phosphorus 
dually heated to 100°, to drive off every trace of moisture; and the five 
sealed at both ends: ‘by this means every trace of 
Nevertheless it was found that the phosphorus, when ¢: iy 
assumed a red colour, the d of which increased with the intensity 
the light. The colouring did not extend to the whole mass, but was due 
to the formation of a multitude of small, separate, red rete The 
rn diniliht protose i phorpheres = pela suaege of condita 
5 rus & 
which cannot be ascribed to Canton. oe 
The aame effect is produced b: ane, a ginss bulb was attached 
fusion to the neck of a retort, an: cbr of dry phosphorus 
both in the body of the retort and in 3 hey 
‘was connected with « glass tube more than "38 inches Lon, 
cally, and with its lower end dipping under mercui The neck of tha the 
retort above the bulb was filled with chloride of ‘ium, and « thermo- 
meter inserted through the tubulure, Tho apparatus boi brates. | 
ald otyee inthe bulb was heated till Hey took fire, 
Fob ag dl rca release The boily of the retort 
then bated 100", pairs off ap Anitesh ret to the phos 
Pires a to After © phosphoras was slowl: 
Poated Sublimation at 150°, but without change of eolour, a 
226° (439° Dike the csctals orus after ‘a while assumed the colour of care 
mie it tie became thicker, and tho colour cea peiter in 
sity, at length perfect opacity was produ is of 
kett was due to the feparelica oh “ty powder, which at fret evitled 
down to the bottom of tho vessel, but rapidly increased in quantity till it 
extended throngh the whole mass. When the phosphorus was kept from 
48 to 60 hours at a temperature between 240° and 250°, a solid stratum 
of amorphous phosphorus was — at the bottom of the vessel, aad 
above it a mixture of ceciaaey Deporte josphoras with a considerable quantity 
of tho amorphous variety. ‘Tho change takes place, though slowly, at 





= 
ne PHOSPHORUS, 


dissolves without residue in nitric acid,—and when heated alone or set 
‘on firo in the air, leaves a carbonaccous residue. eee 
Phosphoric o; oxide must be kept ina dry atmosphere. 


ies, The oxide according to low powder, 

ss ae and 80 oa es phat Lee taste and 
IL That to (1) acquires a red colour and loses 
ence of the heat re- 

with it; it Aiko ies 


alkalis, the yellow oxide is saree 10 hours ata 
Leverrier (5) Pelouze (1.) 
= BBG o8 


Pond. 196'14 +100 = 784°56, according to Berzelins.) 


Decompositions. 1, The oxide heated apart from = air, above the 
boiling Usadd of Beant is rapidl ecteapossa Sato rus which 
horic acid which remains isin fra 
) rom tod begin 2. In dry air it may be 300° 
mecipaieg, (sod hogins to bum at tho temperature at which 
horus also nies Byes Sots the air begins to volatilize. (Leverrier.) 
air it oxidizes, exhaling a faint odour like that of phos 
drogen. 4, It rapid] fakes fire in chlorine gas either dry 
sy pongo ae and core of rus being prod 
(Peleus i green 5. tia d by sulphar, the dence 
asap at the anaiting et int of that substance. 6, In contact woe 
ocd ia lutions of the ‘atkal is, it is resolved into Te 


pare 
, and a phosphate of tho alkali, de Sear 
SR ojatie mate thes x aa 


negra ta saturate the cs 
which may be formed, part wee the oxide remains undecom 
and lime-water decompose the oxide more slowly, because thi 
insoluble phosphates which form a crust round the oxide, sre 
att acid gas does not decompose the oxide, even with 
Pe the conversion of the oxide into phosphoric acid by oxi- 
Formation of phosphoric acid.) 


Combinations—a. With water :—Hydrate of ic oxide, Tho 
preparation of this compound has been already given im describing that of 
Sars daeeemt ee ‘The voluminous yellow mass cannot be |, even 

temperatures, without losing its combined water: henee the 

Pressey fi its composition is uncertain, According to one expe- 
riment, it contains 79°5 (1 at.) ire horie oxide and 20-5 (2 at.) water, 
It reddens litmus feobly oven afte ing washed as completely as pos- 
sible. It suffors scarcel; any. alteration by boiling ri water; it is 
i at the hydrate loses a portion of its water, 


at saplly into paowpboic cid nad 


“ie blight soluble in water, and 
be roperty of ia askance copper-sults. (Loverrier.) 




















and, 
water, formed at the it tals of ordi 1085} 
acid, in the middle a moll geld of a Br, nd af the fais 
1s of hy py’ id like thoso above misc 
(Ann. Chim, Phys, 73, 286; also J. pr. Chem. 21, 169.) 





2H0, 6PO> .. 
‘Tho crystals examined wore still mixed with ion of the i 
of ordinary sty Sl acid. (Peligot.) se) sak 
‘yrophosphoric aci 


in water is ipitated by prt of 
coe of lead is washed, “liffused thro 7 
Bria lrosulphurie acid, and the solution filtered a sulphide of 
solution gives awhite, earthy precipitate with nitrate of silvert, but 
does not ae opewe chloride of barium or calcium, or solution of whi 
egg. solution of this ncid, even whon dilute, re 
ke tor wif a year, according to Graham 5 but when heated, 
avail into wed Phosphoric seid, eceay 
rdinary Phosphoric ac lised Phosphoric 
a orth ab ordinary phosphoric acid, evaporated to a thin 
“cet at rost, crystallizes, according to Siiersen (Scher. J. 8, 
inacher (A. Gaieh, 877), and Stromeyer (Grund. d. theor. Ci 
tae) in ie four-sided sents, slightly inclined, or in broadly flat 
isms, terminated with quadrilateral summits, and having 
‘1 to the lateral faces of the rhombic prism, 
tly transparent, hard, and brittle. 




















discovered by Scheele, has been more partic 
ra Lishie. —Hyovul atta gal 


Rouelle, but moro minutely examined as to its 


‘ & Vau- 
quelin, and of Borzelius Mareet, have shown that pa me 
eulphur: arbon, as first announced by Clement & dis- 
ores anes rosie: ty treating bi ‘ide of carbon with alkalis and 
alechol, viz., the mac, hy phocyanic, aud xanthonic 


Berzelius discovered sulphide of boron. Sulphide of first 
by f, waa farther examined by jor, Faraday, 
Bar + Levol, and Dupré, The sulphides of hosphoras 
have subsequently been subjected to = examination by Lins, 
The nt of light and beat, which frequently accompanies the 
combination of sulpbur with metals, was | ago observed by Sebeole ; 
but Deiman, Troostwyk, Nicuwland, Bondt & Lauwerenburgh firet 
showed that this combuation takes place equally well when air is excl 
‘The nature of Livers of eulpiner was principally investigated by Va 
Linsenc, and Berzelius. The Jatter, moreover, examined the other 


hides with the accurmey, and laid the foundation of 
tho theory of the Banta t 


esiphuris acd, 4. Asliromapinste sold. “S, 1a Tue togallselptidan 
Stet hp . . 
6. ee organic compounds, ae 


Preparation. 1. Native sulpbur is soparated by distillation from the 
celiac yiih which ts eined 


i i 
ly pounded, is heaped 


this are 
it to draught, Fire is 
the wood by a channel which passes downwards through the 











174 SULPHUR. 


F. Hyvosurriente Aciw. S'0*, 
Dithionic acid, Unterachwefelediwre, Acide hyposulfurique, Acidum hypo- 
sulphuricum. 


Formation. ello int afpieget te 4 jueous sulphurous 
acid in contact with peroxide of Eases th brows’ paressaia 
lead or peroxide of barium). Gay-Ziusae. (Scheme 106.) 

MnO! + 280" = MnO, 8*0*. 

When 1 of powdered man, is diffused through 5 parts of water, 
‘and sulp! through the liquid, the temperature rises 
ted mre, oe oxide (Mn*0*, HO) separates in 
Sulphate of ce is always produced 
hyposulphate. (MnO!+S80"= MnO, $O%) 
dbus formed varies from 187 to 370 parts, 
roduced; it appears to be 

Bigher, and the m: 


pulpEite 
Mn‘? + 280"= MnO, SO* + MnO, SO"; 


the native oxide is, however, difficult of solution. Hyper ic noid 
likewise forme hyposulphate of m: jouz oxide by contact with aqueous 
sulphurous acid. Anhydrous liquid sulphurous acid ba no action on 
seal ie) id does be formed when sulphurous 
sulphuric aci not appear to be formed when sul 
oe ie shone oil of vitriol strongly cooled. In this case, 
ling to Fourcroy & Vauquelin, a frozen mass is eae which, on 
thawing, evolves sulphurous acid gas, If oil of vitriol be agitated in the 
cold with anhydrous liquid sulphurous acid, only a small uastlsy of the 
latter mixes with the oil of vitriol, diminishing its specilic gravity, aud 
imparting to it the odour of sulphurous acid, but without making it fume; 
the greater part of the sulphurous acid rises to the top of the oil of 
vitriol, and forms a distinct layer above it, (Bussy.) A liar com~ 
pound of eulphnrous acid with anhydrous sulphuric acid will be described 
under the head of Sulphuric Acid. 
Hyposulphuric acid is not known to exist in the separate state. 





(SO? = 2. 20117 + 5-100 = 902-34, Berzelius.) 
Combinations. a. With Wate: 


. Hydrate of Hyposulphurie 
i shits Mf which powdered 






































204 SULPHUR. 


‘a metallic sulphide, together with carbonic and sulphurous acid gas, and. 
without a trace of water. (Berzelius & Marcot.) 
3800" + 2CS" = 38n5 + 200" + SO*. 
On passing the ignited baryta, strontia, or lime, there ix 
Beek nick halon bs os oa of Kena ¢ ters 9 ain See 
phide with 1 of carbonate, (Berzelins, Soh. 59.) 
3BsO + CS! = 28aS + Bs0, COr. 


On tho other hand, when vapour of bisulphide of carbon is over 
gently ignited carbonate of potassa, carbonic acid is evolved, and there 
remalia u brownish-black fused mixture pf 1 atom of tersulphido of potas~ 
sium and 1 atom of charcoal. (Berzelius, Sch. 62.) 

2(KO, CO*) + 3CS* = 3COt + 2KS* + 2C. 


Possibly, the 2C is at first combined with the 2KS*; but on digestion with 
dissolved. 


ere! 
with bisulphide of carbon 


forme: 
in the sulphide of carbon ; henoe it s produced without 1 
nitrate of copper. (2. i¢ 00) i sly con: to . 
line Pee of vey if the sulphide of easton is ardly noreagataad 
very dilute nitric acid, . 
‘4. Heated potassium taki 
with a reddish flame, and 
substance dissolves in wa 
Black carbonaceous liquid 


heated with bisulphide of carbon in a sealed. 
tinually increased, it first becom: 
being greenish at the beginni: 
last nearly black, The bisulphide 
and then passes to the state of vapour, , the of 
the water passes into yellowish, and the bisulphide of ‘carbon agai aa 
to the bottom. If the water contains chlorate of potassa, it Fag 
Jemon-yellow colour when heated rather strongly in contact with the sul 
hide of carbon—effervesces—and deposits a drop of an oily liquid, whieh 
# on the application of a stronger heat, melted sulphur 
tedat thesame time. Ou cooling, the bisulphide of carbon i | 

to anes, and the chlorate of potas no longer crystallizes 
Whet the tube is oponod, gas (carbonic acid t) escapes with a 
sion, and the water exhibits a strongly acid reaction, d 
oe hist fide Peeteyidel all 

A ‘carl ves in aqueous 

alkalis, and forms a brown pak en Ate tainty an 





























BOOP rsseene CH ern 10OD prem 
(SeO* = 494-55 + 3. 100 = 794758, Berzelivs.) 


Combinations, a. With Water, A. Selenic Acid. 
ig fom ahr Sard, lia nm at nitris acid—the eee 
barium, otherwise 


Sere reais onnitiee toe cat losterta plate 

opines cheeeatter tog ER Ee Sear 
soleniate puri recrystallization, it is 

water—the sol oletson Se oak nitmte of lead—and the precipitated 

ieee biheaatroalberat ia aa aa 

decompoeed by hydrosulphuric acid. Lastly, the solution 

concentrated ‘by evaporation. If the acid 

tilize aasplely, ly, it contains soda-aalt, in 

of lead Uatineatie or on thorough! 

eaturated with spe of 

tallization, and its 


ie mixed th it 
(itech itecherlich,) ci may also 


ture of 1 part ofwelenium and 3 yeh I condone ts ta 


into a red-hot crucible, in which ‘it lodes, ar ted the residue 
in water, precipitating with nitrate of mixing an 
aqueous solution of selenite of potassa with » oan oe 
to that which it already contains—then saturating 
precipitating the resulting mixture of scleniate of potassn and chi 
Potassium with a boiling solution of ebloride of lead, washing no ae 
Reatenticroagtly, &e. (Berzelius.)—2, Chlorine gas is passed in 
Rovegt aqueous selenions 
Se0* +a + HO = SeO* + HCl; 


latices: is aca Tice ited 
through it, and the excess of chlori: 
tho air. In this manner, i at 
neid ig obtained: it cannot, however, be concentrated b: 
without ea reconyerted into selenious acid and chi 


Pegg. 45, 3 
‘he Mamsied ucous solution of selenic acid is a transparent and 
colourless liquid. When evaporated till the temperature reaches 165° 
ne F.) its specific gravity is 2°24: if the concentration be ane 
Il the temperature rises to 267° (512°6’ F.) the specific 
increased to 2600; and after further concentration to 285° (545% #3, 
SEK os caes, sratbel ie acid beara ey selenious acid, the 
| eaard becomes equal to 2625. acid evaporated to 280° 
902 F Seon 84:21 per cent, of acid to 1°75 of water, or rather more 
1 stom of water to 1 atom of acid. The tendency to decomposition 
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Accum, Fisher, Garden. Eh: a8, 5 sad 18. ‘Thomson, Wollaston. (i, 
48,277. Soubeiran. J. Pharm. 13, 421% also Pogg, 12, 604; also 
N, Tr. 16, 2, 2, 192-—Whytelaw, Peoy, 3 39, Ju Phare 
set sao“ An. J. pr. Chen. 13, 251— 
Ann. PI ee ep a EE Ed. pp. 492, 











manganeso, 
rt re diniodide of ty ith or ae a 
copper wit sien 
Soubeiran's method: The mother-liquor is diluted with water, 

with @ solution of sulphate of copper, as long ay any precipitate i is pros 


4 2Nal + 2(Cu0, 80%) = 2(Na0, SO*) + Cutl + Ty 
tho liquid containing tho freo iodine separated by decantation and 
washing from the precipitated diniodide of copper, and mixed with 
sulphate of copper and iron filings till it no longer emells of iodine: 
1 + 2(Cu0, 80") + 2¥e = Cu®I + 2(FeO, $0"); 
and the diniodide of thus uced, quick]; by a 
tion Gov tbe aston: of oe Migs tal foe ser a 
sulphate has time to oxidate in the air, The two Mowe of dintotie 
of copper obtained as above, are next driod at a gentle a {omens 
heat would Cae the diniodide of corp eae 
with disulphate of ferric oxide—and evolve iodine); the hats mel 
with twico or threo timos its weight of ide of manganese and a 
sufficient quantity of oil of vitriol to form it peel pera < 
strongly heated in a subliming apparatus: 
Cul + 2MnO! + 480" = 2(Ca0, SO") + 2(MnO, SO") 4 1. 
Or the oil of vitriol is dispensed with, and a strongor heat applied: 
Cu'l + SMnO* = 2Cu0 + Mn°0* + I, 


In cases, the iodine which passes over is accompanied by water 
doxited Pepa the cea diniodide of copper, ioe a eee ‘of lime 
precipitated with it, and from the oil of vit when it is nsed in the 
process. In this water, a portion of the Pariee is dissolved: it may be 


ipitated by sulphate of copper. By this process, 100 parte of 
ence a iptale of cxpee eae 


ion. Tho iodine obtained by the preceding preceding poe is 
purified iy washing with small: quan ity of water, 
paper, drying, and subliming a second time. The iodine of bees 
may be completely purified by solution in alcohol, filtering, and precipi- 
tating with water, FSeruilas. . 


ies, The crystalline system to which iodine belongs 
dght pricnaiis. ive’ Aah ppiiennis y-oe i. 41 
42, 43, 46; nlao 43, with s-fucos). ete ae ap 
(Wellton, Mt . Bl, eee 
13, 287) ; Tisson (Ann. Chem. Phys. 39, 274), 
fo, set 18, 458), The foeh crea ee obtained from 
e.g. from aqueous hydriodic pol] opie! Yate Ria ae Thiet ae 








gt gr gn 
acid is attached to them merely 


6. With sulphuric acid.—Whon iodic acid is 
vitriol (80°10) nearly at the boiling point, a jot 
having a ol epoca lustre, rates on coolit log. 
‘The composition of this substance proc HO + HO With tore 
dilute agid wind is obtained, eonsi of 
‘ac 10) + na aes Chim, Phys. 12, 3380, 


fi) 


tna 4 bringi ie anes 
lat atthe expenee 
id. Leda contain 


bined oxygen of the ivdie acid 
oxide oe r 


rosulphuric acid, the solution of an fodate 
id a sulphate (H. Rose) ; 
yields a met ioding, ad water ; with a 
il vats oo hydviodate f tain weak bases, 
(e.g oxide of zine,) or if an 
eH products are water, a metalli 
200,10 + 5 (Zn0, ) 
With hydrochloric acid the iodates form water, a metallic ol 
tercbloride of iodine, and free chiori the metallic chloride thas 
Frvdred often enters into combination the terchloride of iodine. 


; KO,JO* + GHC! = GHO + KCL, + 1c + 201, 
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CHLORINE. 


gas will be evolved, and the hypochlorite partly resolved 
chloride ‘and chlorate. Excess of chlorine likewise Weal about: 
decomposition of the ypochlorite into chloride and chlorate, with e 
tion of a quantity of oxygen gus, amounting to between 2 and 3 per cent. 
of that contained in the hypochlorous acid, This deconsposition takes 
ere, even whon the liquid is so dilute that no chlorate crystallizes out; 
it likewise takes place with lime and magnesia. Hence only 6 atoms of 
chlorine should be added to 7 of alkali: in that case, 3 atoms of chloride 
are eed, and there remain 3 atoms of hypochlorons acid with 4 atoms 
of alkali, ee 
Chloride of lime having been obtained in this manner, the correspond- 
‘ing compounds of He potash, or soda may be obtained by i 
tating its ts with the Seiad of — oe ied uf ne 
is pussed through an aqueous solution of carbonate tate 
Fiously saturated with chlorite of potassium, » precipitate of Mloridd of 
jum is produced—a proof that a fresh portion of that ealt is formed 
4y the action of the chlorine, and consequen 
combine directly with the alkali (Berzc similar result is obtained 
with solution of carbonate of soda saturated with common salt, (Soubeiran,’ 
Whon chloride of soda (obtained by decomposing chloride of lime wil 
carbonate of soda) is evaporated to dryness in yacuo—by which it loses 
but vory little of its bleachin, ‘i i 
rated solution of common «al 


bleaching 
gen. Masiiiae) Compt. 


lightest absorption of oxygen 
solation ef earbouaes of sod io hi 
elilorine is passed into 

pasty. of it is absorbed, 

acid. The 


w liquid, which evolves 
gives off undecom) 
acid with a small quantity 
ride of potassium, co! 
when exposed to the air, i 


laced by chi this vi peroxi 
is KO®, chloride of must be KOCK; and, since peroxide of 
is ae pra aie must be BOM a 
ites have a causti astringent taste, thicken P 
small white spots upon the skin, and emit # pecoliar sickly 








qi 


A} 


HEE 


eblorides. They convert phosphorus or phos 
phosphoric acid; sulphur or sulphuroas acid into eul- 
acid; iodin ic acid; nitric oxide, absorbing it , into: 
ac i brightened by the action, into ‘acid 5 

rapidly into ferric oxide; tin and copper, with evolution bald a 
of eblorine and ox: into oxychlorides; and mereury li into 
oxychloride; hae convert most metallic oxides of a lower i 
into oxides of 


rn 


i 


ae 
747 


i 


una 


gan 

xide of mangunese. (Phillips.) 
vente of lead a white Ht 
soon turns yellow, and 
tains by hlorite of t t 
with evolution of chlorine. the first instance, 
PbO, NO* forma PbCl + CaO, NO* + CuO, ClO; subsequently, CaO, C1O 
and PbCI form PbO? + CaCl + Cl. (Baland.) If the nitrate of lend is in 
excess, the white precipitate first produced is turned brown in the same 
manner by the hy; rite of lead contained in the solution; and the 
liquid when filtered from the i deposits 
peroxide of lead, with evolution of 


wer, and 
veo faz noutralized with rites 
acid that it no longer smells of chlorine, gives with nitrate of silver a 








collected in small bottles, by displacement 
quickly, For safety, the 
pare or with a linen cloth. 


) ’ 
ns ~ is put into Me shorter 
potassa into the arm—| 
f vitriol made to flow into it, and ts whl left to 
for 24 hours. The longer arm is then heated to 38° Roe F.) and the 
shorter arm cooled to — 18° (0° F.) (Faraday; Comp. Niomann, 
lor mode of obtaining the liquid acid is to 
from a mixture of clilorate of potassa and sul 
into tube sealed at one end and surrounded with a mixture of jee 
salt, The tube shonld be changed at least every hour, as the liquid ex- 
plodes with 2s much violence as chloride of nitrogen. (Millon.) 7 


ns litmus, and ti 
as that of chlorine (Stadion): it has an aromatic odour like that of 
sugar, without any accompanying smell of chlorine. (H. Davy.) 
Calculation, ; VoL Sp. 
Chlorine ges... 1 
Oxygen gas. 





This is the compos of chloric oxide, according to Davy, 
Lussac, Soubeiran, Pet Millon Stadion, on tho contrary, 
# compound of 1 At. chlorine and 3 At. oxygen, or of 2 volumes of 
rine and 3 of oxygen condensed into 3 voluines. 


itions—1. The gas remains unaltered in the dark; 
ved into its elements. Sudden 


with vivid light 
pore detonation, of the containing 
0 measures of chloric oxide are thus resolved into 1 measure of 


#4 


aH 




































































METALLIC CHLORIDE. 355 


ride of mereury, whon itated from solutions somewhat concentrated, 
‘Aasmume a curdy form ; sp liquid is much diluted, they produce a milky 
opalescence, Chloride of silver acquires a violet tint when ex; to light; 
itis insoluble in dilute nitrieacid, ‘but ammonia, even when dilute, dissolves 
it readily (theroby distinguished from iodide or bromide of silver). If com- 
mon salt be dissolved in such quantities of water, that one of chlorine 
shall be contained in the following quantities of liquid, the different eolutions 
exhibit the annexed reactions with nitrate of mercurous oxide and nitrate of 
silver : 50,000 parts of water: with mercury, pulverulent precipitate ; with 
silver, slight milky turbidity; 100,000 parts of water: mercury, slight 
precipitate; silver, slight turbidity ;—200,000 parts of water: iis 
ai ghd after a few minntes; silver, immediate slight cloud ;—400, 
Parts of water: mercury, very elight turbidity a some minutes; 
silver, very slight turbidity ;—800,000 parts of wate 

cence after some time; silver, very faint opalescen 

of water: mercury, ecarcely preceptible opatescence after some time; 
silver, searcely perceptible RASS, With solution of sal-ammoning, 
the silver solution behaves in a similar manner, and gives a barely percop- 
tible cloud, even with 3,200,000 parts of water; with mercury, however, 
the reaction ceases with 400,000 parts of water to one part of chlorine. 
(Lassaigne, J, Chim. med. 8,518.) A mixture of a metallic chloride with 
ere copper dissolved in water, gradually blackens a polished 


of silver, 

Some metallic chlorides (¢. g. the chlorides of ammonium, potassium, 
and sodium) combine with terchloride of iodine. (For the preparation o} 
these compounds, see more especially the chapter on Potassium.) Thoy 
may be regarded as chlorine salts, in which the terchloride of iodine plays 
the of an acid, ¢. g. KCI, ICP. 

me metallic chlorides combine with hydrochloric acid. Thus, the 

dichloride of copper, which is insoluble in water, dissolves in strong hydro~ 

chloric acid ; and corrosive sublimate is much more soluble in by lorie 

acid than in water. These compounds may be conside either aa 

ape srrtiy which the hydrochloric acid is the acid and the metallic 

chloride the base ; or, according to the other theory (since water ia pre- 

hlorates of metallic oxides. 

ic chlorides are capable of uniting with the oxides of the- 

ides, Oxychlorures, e. g- CrCl’, 2Cr0*\—3Pb0, 

. (or as more recently determined by Malaguti 

CP.) When water is gre to Sp Sas 

LS oxychlorides—or, acco: to other vi ie 
Parte sec. are pall recr ag Ce atacamite is: 

8CuO, CuCl + 4HO or ACu0, HC] + SHO. 


Many metallic chlorides combine with each other: Metallic CMorine 
salts,—For instance, the chlorides of mercury, platinum, and gold, and 
other reser ee chlorides, combine with the chlorine compounds 
the alkali. and other positive metals. In these comy Bons- 
dorif regards the chloride of mereury, &e., a8 the acid, the chloride 
of potassium, &c., as the base. According to the same authority, tho 
Aqueous solutions of the chlorides of calcium, magnesium, manganese and 
ing, turn logwood blue and are therefore of a basic nature; the chlorides 
of barium and strontium give the same reaction in 
chloride of potassium and chloride of sox 
Compare the contrary observations of H. Rose 









































over eee or brine (which i 


2, In the liquid state. a. Perfectly dry nitrate fener pee 
one end of a bent glass tube “rat sealed, is heated till , 
has distilled over into the coll end; then this end is heated 5 Ba 


a. By exposing liquid nitrous ae to the 
eold produced by the carbonic acid bath in vacuo (L., 2 eae 
point being about —100° C. or —150° F. (Faraday.)—d. 
nitrons oxide is allowed to escape into the air by opening the Mbp 
of the vessel in which it has bern rte the first portion which 
exeapes is reduced to the solid state. (Dumas.) 


Propertics-—1. In the solid state. White, snow-like Behl 
pce on “4 hand, melts, evaporates suddenly, and produces a 
ea burn, (Dumas, J. sdity 14, 411.) Mixed with eli a ee 
bon in vacuo, it depresses the thermometer to —140° 0, or —240". 
(elec Ann. Pharm. 54, 254.) 
2. In the liquid state. Colourless, very mobile; a si Frans 2 
placed on the hand, produces a wound like a burn. Mei into 
‘ise, just as when red-hot i et is 
its surface without alteration : so 
nd iodine. Ignited chareoal swims on 
light, The liquid is miscible with ether 
and alcohol, Salphuric and nitro acid are immediately frozen 
tact with it. Water also freezes, but at the same timo causes the 
nitrous = we with a degree of rapidity almost amor to 


‘ing power, lesa that of any 


anna sate Colourl 

cee 280, and 5. aaneieane 
el ted ree taste, It may sanited eira aeet 

niet exceeding four sia ual han. peelabed WOR TURAEAE 


























HYPONITRIC ACID, 


4. Hyponitric avid is decomposed by wator, and converted, by unequal 
distribution of its pareeny tate nitric BAN on the one hand, a nitrous 
acid and nitric oxide on the othor,—doubtless because’ the water has little 
or no affinity for hyponitrie acid, but » powerful affinity for nitric acid. 
‘The decomposition into nitric and nitrous acids is as follows : 

2NO* = NO? + NO*, 
‘The decomposition into nitric acid and nitric oxide is ; 

3NO* = 2NO? + NO* 
‘The lower the temperature, and the smaller the quantity of water present, 
the larger is the proportion of nitrous acid and the smaller that of the 
nitric oxide. But the nitrous acid, which is produced in preference under 
these circumstances, may bo afterwards resolved by heat, or by the addi- 
tion of bodies which promote the formation of gas bubbles (I,, 275, 3), into 
nitric acid and nitric oxide: 

3NO? = NO® + 2NO#, 
With a smaller quantity of water, « portion of the hyponitric acid remains 
undecomposed, because it combines with the nitric acid alrendy produced, 

to be thereby protected from the further decomposing action 

of the #mall quantity of water present, 

When a small quantity of water is added to a large exceas of hypo- 
nitric acid, the acid acquires a deep green colour, without disengagement 
of ier According to Dulong, the joie colour is caused by 
nitric oxide gas formed at the same time with the nitric acid and remain- 


ing partially dissolved ; more probably however by the nitrous acid pro- 
duced, as this compound is h 
the undecom 


luc, and would form a green mixture with 
hyponitrie acid. 

When hyponitric acid is added in me portions to « given quan- 
tity of water, tho first portions evolve the largest quantity, and the last 
ine even a coat ae nitric oekda ans ane cae Pore first blue, 

on 0, ly orange-yellow. ussac,)—If to 92 parts (2 
lita) af rpritsiadosd coated acto to — 30 » 9 parts (1 atom) of sists 
are slowly added in a fine stream, a small quantity only of nitric oxide 

is evolved, and two strata of liquid are formed, the | of which ix 
fark green, and the lower, amounting to a third of the w! of a grasa. 
green colour. ‘The upper stratum begins to boil at +20°; but its boiling 
point quickly rises to 120°, blue liquid at the same time ising 
over in small quantity into the receiver, whieh must be surrounded wit 
a freezing mixture. [This liquid is [isingeif mixture of a large excess 
of hyidrated nitric acid with iteic and nitrous acids,] ‘The boili 

L of the lower stratum gradually from + 17° to 28°, at whi 

jattor point it remaing constant, aud a greenizh blue liquid distils over 
(nitric acid with a small quantity of byponitric), leaving yellow byy 
nitrous acid in the retort.—If in the same manuer, 45 parts (5 atoms} of 
water are added to 92 parts (2 Sor of hyponitric acid, in which case 
the-decomposition may take place as fol if 
2NO+ + 5Aq = NO#, 5Aq + NO’, 
little nitric oxide gas is dacegagotand two similar strata of liquid 
nas ined. The upper stratam bobaves = Poa first. iment; tho 
green. ) appears 
into violent ebullition even 
both liquids are distilled 





Formation—1. From val 
ee of nit) gas we 
nil and 5 0x is 
polation of pote, and lacie apa 
condensation takes place, and nitrie acid is form 
Platinum wire heated by the electric current in a mixture of ni 


city, traces of nitric acid are formed at the positive pole. (H. Davy.)— 
A ‘mixture of nitrogen and oxygen gases passed through a red-hot tube, 
does not yield nitric acid; not oven when the tube contains spongy 
Platinum or platinum black; neither is nitric acid formed by fiers 
nitrogen eo, either dry or moist, over ignited peroxide of man- 
ganese, (Kuhlmann.) mixture of 2 volumes of nitrogen gas and & 
of oxygen likewise remains unaltered when enclosed in a tube by 
means of solution of potash and mercury, and immersed in the sea to 
tho dopth of 540 metres (or 295 fathoms) though it must then sustain 
& pressure of 50 atmospheres. (Laroche, Sef. 1, 123 & 172.) 
an From Nitrous Oxide, by its decomposition in contact with water. 
5, 1. 

3, “tt Nitric Oxide. a. By its decomposition in contact with 

water. (p. 378, 1,)—2. Evon with excess of oxygen, nitric oxide forms 


Py rater 


|, by its decomposition in contact with water 


381), 
5. Hyponitric Acid —a. In the decomposition of that eubstance 


ig aed decomposition being 


mospheri rong a vot clams Cb aL 
ic a red-hot glass tubo, 
small quantity of nitric oxide and byponitric acid; spongy savas 


with air; 
byponitric neid, and 





‘NETRIG ACID. 
far the most im it part in the ondii production of nitre, 
(Caran Ann, Chin Pie 34, 56; eee aleo Fontenelle, Phares 


he 


ae 


removed from the apparatus before 

yeesel. To effect this transference, the current of chlorine muet be replaced 
by a current of carbonic acid; the condensing tube must no longer be 
cooled; and the bulb destined to receive the crystals must be immersed in 
‘@ freezing mixture and connected with the U-tube by means of # caout- 
chone tube lined with asbestos. The chlorine she = hag fp L 
hot more than 3 or 4 litres (about 60 cub. in.) in 24 hours. 

Tatus arranged as above described will go on day and night without 
euperint : it is merely necessary to renew the supply of sulphuric 
acid which displaces the chlorine, the aleohol which feck the lamp, and 
the freezing mixture. (Deville; vid. Chem. Gaz. Apr. 2, 1849.) 


Propertie. Anhydrous nitric ac forms transparent colourless crys- 
tals of great brilliancy, having the form of prisms with six faces and appa- 
rently derived from a right rhombic prism. When Sony, ited 
in a current of the strongly cooled, eer. & coni #IZ0, 
They melt a little above 20° (85° F.), and boil at about 45° (113° F.). 

i rable. At tem- 


At 10° (50° F.) the tension of the conside: 
‘ } ‘ling pai soomapeetion a to begin: hence 





(N*O! = 2. 8852 + 500 = 677-04. Bervelius.) 
Aqueous Nitrio acid. Ta. the eomoeatrated 
spit of 3 ri Sher Spr a acids in tho sit 


S Formation, aa dissolving sabydensia nitric acid in Meet 
erystals dissolve parities: causing Lapthe a of teas 
of gag or ction of cient oot 
and evapo) yields crystals of nitrate ais pee 


to 
retort by any cement, is anni soon as the acid which passes over | 
conses to give a cloud with nitrate of silver. The first receiver 
aes contaminated with chlorine ; the sooond, nitric acid in 
rity, 
ay fis logredienie should be but little more than alan to a 
the saleg or there will be danger of the mixture boili 
tubulated retort is employed, the oil of vitriol is i ced 
tubulus; bat wi a pl retort, the acid is poured down the 
means of a bent tube-funnel, care being taken not to soil the 
with the oil of vitriol. The neck of the retort must h 
to the middle of the receiver, and must be attached fo it without 
cement. The receiver must be eurrounded with cold water, or, 
with the neck of the retort, enveloped in bibulons paper 
ake a stream of water from a dropping bottle, (App. 36, 
even when purified, contains chloride of potassium or a 
which at the commencement of the process gives rise to the evolution : 
a yellowish-red mixture of hyponitric acid vapour and chlorine gas. 
KO, NO* + NaCl + 280° = KO, S0* + NoO, 804 + NO* + Cl, 


As the whole of es ee passes over at the bas rans Shor of Seat 
lation, an acid in at length obtained perfectly free from 
pure acid amounts to one-half or two-thirds of the whol 
change the receiver as soon us the acid drops which fall 
the retort, produce but a slight turbidity hd a solution of 
an eit ‘hen thoy cease to cause any turbidity whatever. If 
y repeated orystallization (according to the method 
is fss mys Yol. 1.) from every trace of chloride, it yields a perfes 
rom the commencement. 
For eyery atom of nitre (= 101-2 parts) 2 atoms of oil of 
( = 98 parts) are required ; in which case, 1 atom of water passes o 
with 1 atom of nitrio acid, and bisulphate of potassa with 1 atom 
water remains in the retort. 
KO, NO* + 2(HO, SO") = KO, HO, 250* + HO, NO» 








. (Millon.)—Tho_ 

eines a Sore enone beat 
ee tei ee 
ithe wien liane, 


Reb: 






























































NITROGEN. 
combines: —b. With P 


ride of Sul ait With Fluorite Borow 
m. With acids with which it forms the Anmoniacal Satte, 
og Mie SW lear ae i eed acids without the interven! of 
water, Those compounds may be regarded i ae ed! ede 2 
—1. According to the old ele they are compounds 
with ammonia; thus, sal-ammoniac is a eit oa et 
Kane, they are compounds of hydrogen 
paces "acconin it Borzelius, “they Re compan of a of ammonite 
fa mibstanee Re i the metals A ees aly) en contain~ 
1 atom ames and 4 atoms o! 1, ifforent salt 
jicals. According to this view, maLensaonias HCl, 
to KCI, NaCl, &., the crystalline form of which it also 
ammonia is added toa is tion of chloride of ipiccian the latter thy 
eupposes that the precipitation of the metallic oxide is accompanied | 
decomposition of water. 
GCl + HO + NH? = NH‘Cl + GO. 


With the oxygen acids, however, ammonia combines, for tho 
part, only in presence of water, 1 atom of which the salt 
retains, so that it cannot be serales by heat without copa 
the salt itself, This characteristic behavionr is explained by 
in the following manner: The ammonium, NH‘, is converted by 
with 1 atom of oxyee into oxide of ammonium, NH, which like 
and other sali bases is capable of combining with 
see to a ree sulphate of ammonia Y not NH’, 
10,80". Ki egurds ammonia, HAd, a alifiable 
ale ‘with HO" ZO, M MnO, ZnO, Fe0; CoO, Nio, ‘CuO, in short. 
Sizes of Graham's Magnesia In many instances, two 
bases—1 atom of each—aro foun intimately combined with 1 
acid. Thus, according to Graham, on heating white Besa 
+ 7Aq, to a temperature of 100°, there remains » compound 
sulphuric re with 1 atom ‘of oxide of zine and | atom ete = 
, $0*, from which the water can only be expelled at = pols 
approaching 238°. Theee sults, which cociate 1 atom of acid to. 
oxide and 1 atom of water, are the analogues of the online 
niacal ox: racid sults, tho metallic oxide & boi 
cas ary of ammonia for instance is: HAd, 
fost of the ammonincal sults may be formed b Bi ing aol 
carbonate of ammonia directly in contact with acids de 
Although the affinity of ‘ammonia for acids is loss than that of 
other alkalis, it yet neutralizes them more completely, The amm: 
salts have generally fe ee saline, comewhat urinous taste, 
All the ammoniacal hydracid ealts, and likewise carbonate of 
nia, are yolatilized by hast without decomposition; the other 
salts when heated either evolve the ammonia undecor, and leare 
the acid in its entire state (phosphoric acid), or the core ri 
ammonia combines wholly or in ee with the raLipety 
being formed and nitrogen gas set free (as with sul) 
ammoniacal oxygen salts, and even sal-ammoniac, DM et eet 


ae f 


il 


of | 













































































S(NH#1) + 5HO = 2(NI1", 111) + NH’, 10 (Millon); 
and also according to calculation 6: 
SNI + 10HO = NH, HI + 2 (NHTIO"). 

But inasmuch as indefinite quantities of nitrogen and fodine are set free 
during the decomposition, and the proportion of the iodate of ammonia to 
the hydriodic acid has not been ascertained, no decided conclusion can be 
arrived at. When dilate hydrochloric acid is gradually added to iodide of 
nitrogen under water, the iodide dissolves letely without of 
fs, and the solution contains ammonia in com| with 


i retin 


instantly decomposed by sulphuratted 


by 
of eulpl ar, but no ciecngigeatiat 


NI’ + OHS = NH®, SHI + 65; 

but, according to calculation } or ¢, a neutral solution should be formed: 
Ni + 4HS = NH, HI + 48; and 
NH, 1 + 2HS = NH’, HI + 23, 

4, Solution of 
2S ammonia, and formati 
it he ladon of 

wover, wl jon | 
, because a rise of tomperature then takes place, (Serullas.) 
Acconting toa: Nie + 3KO + SHO == 2KI + KO,109 + na 


‘Asconling to 4: SNI'+ KO + DHO— KI + (KO, 108) + 
Ree to att AS tio = aks 2k0, for + SNE 


B. a, Jone or Amuontat 


iodine absorbs dry ammoniacal ga: 100 parts of iodine take 
aes at + 10°; Hels at 0°; 4 at —18°; at 0° 
wbove, but not ut —18°, s amall quautity of ni ta sot free, in 
consequence of the rise of temperature produced by 








NITROGEN AND BROMINE. 


d. Topate or Ammonia. 


NH?®, HO, 10° = 4HO + 1+ N +20. 
—When thrown on ignited charcoal it explodes eR evolution 
of violet-coloured vapours. (Vauquelin.) With hydrochloric acid, it yi 
water, freo chlorine, and » compound of sal-ammoniac with it 
of iodine. (Filhol.) Dissolves in os of water at 15°, and in 69 
parts of boiling wator, (Rammolsberg, Pogg. 44, 555.) 


irop 


lori 
nitrogen covered with yellow colour of 
the chloride of nitrogen changes, on the addition of the bromide, into a 
red, which continues to increase in depth.—Donse, blackish-red, very 
Yolatile oil, the vapour of which has an offensiyo odour, and the 
eyes very strongly, —E: isplotes violently by contact wi 


‘areonic—W hon kept under water, it becomes covered 
ni 


of ammonia, with excess of bromine. Aqueous solution 
ammonia decomposes the oil, producing dense white fames. (Millon, Ann. 
Chim. Phys. 69, 75.) 
i, aged or Ecole pape, 
gases con qaeous 
Backed with sbromi 
‘colourless crystals, havi 
ocean pore anataakd’ ts ls paper, from 
yw, and acid to as a 

mall quaatity of hydrebromite of ammonia. (Balord,) It diswolves 
readily in water, very sparingly in alcohol. 

Calculation. Volume. 
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TABLE II. 


Barometer Scale in Millimetres and Inches. 











27-795 736 = 28977 it 
27°835 737 = 29016 787 
27°876 738 = 29°056 768 
27914 739 = 29°095 769 














28 inches 711-187 millimetres. 
29 735°587 » 
30, 761-986 4 
aly 787°386 
1 millimetre = 0°03937 inch. +1 inch = 2539954 millimetres. 
‘1, = = 000394 1» 359905, 
025400 


1 86, «== 000039 ,, “ol 5 
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TABLE II1.—(continued. ) 
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TABLE Iv. 


owing the elastic force of condensable gases in the state of maximum 
tension. (Faraday, Phil. T'rans. 1845.) 


‘he marked temperatures are those which were determined by actual experiment. 






































Carbonic Acid. 

‘Temp. ‘Tension in Temp. ‘Tension in ‘Temp. ‘Tension in 

Fah. Atmosphere.  Fali. Atmosphere Atmosphere. 
114 | — 60° 607 |" 4 2148 
Viz +56 70 0 22°84 
1:36 50 ees | +°5 24°75 
1-85 40 11-07 *10 26-82 
228 #34 1260 | *15 20°09 
277 30 13°64 20 30°65 
3°60 *23 15°45 #23 33°15 
3:93 20 1630 30 37:00 
4:60 *15 17°80 *32 38°50 
5°33 10 19°38 

Sulphurous Acid. 

‘Temp. ‘Tension in | ‘Temp. ‘Tension in | Temp. ‘Tension in 

Yat Atmosphere} Fal, Atmosphere. Fall ‘Atmosphere, 
0-726 | + 40° 1-78 3°50 
0920] 465 ... 200 4:00 
100 | *48 206 4:35 
Vig | *56 242 4:50 
1-23 58 2°50 5:00 
133 | "44 276 516 
1:50 | 68 3°00 5:00 
153 | *735  .. 328 6:00 
157 

Hydrosulphuric Acid. 

Temp. Tension in | Temp. Teusionin | Temp. ‘Tension in 

Fah. Atmosphere| Fuh. Atmosphere} Fah. Atmosphere. 
1-02 | — 50° 235 610 
1-09 45 289 Ta 
V5 40 286 Bad 
1-27 30 349 936 
1-33, #24 3-05 9°94 
1°50 #20 424 11°84 
159 *16 4°60 13-70 
167 10 ou ls 
193 *2 5°90 1400 
200 














504 APPENDIX. 
TABLE IV.—(continued.) 
Hydrochloric Acid. 





Tension in 
Atmowphere. 














Nitrous Oxide. 





Teusion in Temp. Tension iu Temp. ‘Tension in 
Atmosphere. Fab, Atmosphere) alt Atmosphere. 

















The temperatures in this table are all within half a degree of those actually observed. 





Ammonia. 







‘Tension in 
Attacsphere 


Tension in 
Atmosphere 








—— 







































































REPORT 


or 


THE SECOND ANNIVERSARY MEETING 


oF THE 


CAVENDISH SOCIETY. 


Tue Anniversary Meeting of the Cavenpisa Soorery for the year 
1849 was held at No. 4, Gordon Square, on Thursday, the Ist 
of March, at three o'clock in the afternoon. 


The chair was taken by Taomas Granam, Esq, F.R.S., Pre- 
SIDENT, who called upon the Szoretaky to read 


THE REPORT OF THE COUNCIL. 


“The period having arrived for holding the Anniversary of the 
Cavenpisx Society, in accordance with the laws made at the General 
Meeting in July last, the Council present to the members a state- 
ment of their proceedings during the time they have been in 
office. 

“ This Society, although established in 1846, was not fully deve- 
loped or actively put into operation until last year, when the laws 
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